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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical integrated circuit and 
the manufacturing method, capable of integrating a light-receiving device 
and a device for amplification, without having to carry out a complicated 
semiconductor manufacturing process. 

SOLUTION: The light-receiving device 10 for converting optical signals 
to electrical signals and the device 30 for the amplification for amplifying 
the electrical signals converted in the light-receiving device 10, are 
arranged on an InP substrate 1 and both devices 10 and 30 are provided 
with the same semiconductor film structure. The light-receiving device 
10 and the device 30 for the amplification are provided with electron 
Supply layers 13 and 33 formed on the substrate 1 and channel layers 12 
and 32, where the electrons supplied from the electron supply layers 13 
and 33 move. For a high electron mobility transistor, the electron supply 
layers 13 and 33 are composed of In0.52AI0.48As, and the channel layers 
12 and 32 are composed of InO.80GaO.20As. The gate recess structure 
of the HEMT 10 for light reception is turned into a two-stage recess and 
the gate recess structure of the HEMT 30 for the amplification is turned 
into a single-stage recess. 
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?LF7 -y7-a?JS{4I n A 1 As«SSI§tii>t*? 

[00 29] -C-cIT', ±a*L?tJ:3^3tfflHEMTl 
0O**-M>HrX«3iS:2au-feXfl!Jtk:L, I nA 1 
Asll 3 a*^t=*iB-r*B»**S <f-S£i:fc:J: 
ot, I nA 1 As^F*]<?)iEfLF5'y7W^S< : 5r 

mfi£gtt.zmnz-£ic\b&x'Z&. --ft. m^m 

H E M T 3 0 ti±iecO «fc r>t£**V9 l&bW? 
T> UXtLX <«JtftTt 4 feft . y- F U -b X« 

[00 30] &tz, 05^-r«kotC, f^HEMT 
1 0<oy- F 2au-feX«3fi*®«Lfc»fc:J3^T . ^ 
fflfc^aiL^ In 0 . 5! Al 0 , 48 Asll3J'. P^'XF 
^7 0t«L^ttlT, ^=5r< k fc»*£*tr»HJR 

-ecof^tc, In 0 . 5i Al M8 As|l 3ity-MI 
18 (Sl#B3) ^ffM-t-g.. icoidfcr-rSiktJ: 

0, I nA 1 Asm<PcOTEJihy-yTm^m<-tlZ 

k «. . ztm. i n a i a s m^mmiirs^m 
mizxoA\ 2 o 3 wB-frtwzx-zwf-^m&mzft 

0 . -?-WfS*. 1 n A 1 A s 4>i50I?L h7 7 r^jg&i^ 
<-tl)^k* J T*#4t><0kft^$ixS. 
[003 1 ] Z<7)XotZLX. gftmHEMTizmfcZ 
^itZittzftimmm^. 8mW) SrjHWLfck* 
<n\ d-Vditt (02) kLT. *fcJHIrt-*ikfc 
X-oX. 1& FW ^<-f T x (BUT A # v Jp £ ft 



(m2nmm<?)BB) mz. m2<?>mm<r>wm*. mi 
commcommt comm^'p'Uztmi'^ . 

[0032] 06 (Ctt. *H*fe^©^t3tti»3K*aill 
S§?)»ffi£^\ 06t;i>^T, InPSlKDTI 
Kfcft *S3fcfflH E MT 1 0 COigT^gP^HCJiiagC 5 0 
*<JFM$ft, G!1»5 0«I nPiSU^i'yM'yf 

>-^tc i^xmhzt^zx^mm, Ltz t> cr>x-h h . wm 

%M\,z\mWs ] ffiitWkSti*B&L Zix&b 
ttC, Dflgfl 5 0 OM®£-£tf>*:S«i 1 ^MctiSSt 
#Wf§|4~7#Bfi£; ^ftT^S. Rftf 

£JMS4~7tis i 3 n 4 tsio 2 tzm&Lxm 

M Lfc t, <0T* 0 . R*tR6jh8S8 ti S i 3 N 4 J: *) 

[00 33] -et-c, ftti06#<OT*^AStU Sftf 
BfrikK8£iIl/C I nPlSltAO. S3fcfflHEMT 

1 CKO^frrV^Xl OlcJ: D , 7teff-^#« 

SWi*H:3E8l3ft.*. 33t-fW*l OTSSft 

Lfc«R«^i, ti(ifflT , ^MX3 0(cJ:'?ti*i§ix 

[00 34] Cut, S«l£ttUffiatU£J:dfc:aa£ 
(["1355 0 ) tWljWftfci: i>tcRW^®M4~7i:S 
Stl»itM8£ffM-f&.Ik{cJ:- 5 T, RSffi6jtlH8tJ: 
•31K 1 (*l(:3t^»J; < AMltf *f^W x l otc 
#2r3£<Ck* { T#.g>kkUc, RlttJ8l4~7 fc J; 0* 
ififflT-V^ x 3 0 'vcoAS* £ BKM k #T 

iz^mzxm § ft* v ^fco v ">t t wtsMs^ <-r 

t'aM X 3 0^A!t&K<'i k h . ^t^W 
X 1 0<^c3£# A«-f & J: attfitf. 3ttcJ:*fll6 
JIH^ * 3 0<Oli?£W;t£ it ±ot. 

9$~r*w xi ot wmmT'W x3o tmm lx t . 

(m3eomm<mm) aac, m3<r>mm<mmi. mi 
cDmmmmb c^mm^^^zmm-t^ . 

[ 0 0 3 5 ] 07 (c«. *H*fe<?^©tCt>ttl>3^»l3 
JSWKBrH*^. 07£tsvvC* I nPSil(?)Ti 
KtJttSSJKflBHEMT 1 0<7)lT«a!*(:VI«S6 
OtfflMSft, V«6 0liInP»^i7M7 

i-yyizji'oxm&zbt.zj: omm.Ltihcox-hh. x 

i. VM6 0 <r>Vmi-£#>K inPiii cQi&ffiiz 
{iRSt£JBHR4-7j&*»j£ ^) $ftT^ 
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tiSi 3 N 4 fcSi0 2 kSrSIOilLTStflL^tWT- 
S>9, Rftfl»jhJR8«S i 3 N 4 i0=fir4. 
[00 36] *LT, 3fctt07 4»<a£Ha>S>A»U R 
Stfifrjfc«8*iILTI nPMlCAO^ V«6 0co35 
^C3-f 4 ^ LfcR»K4 - 7 tc X iXXtfEMt L 
X^tfi^ X 1 0 £S4 . VStftM X 1 0 fc J: 0 . 

1 OT'^SI Lfc«WI#«, JJWSffl-rVsM * 3 OK J: 9 
ifHSftS. 

[00 37] .rtfU^LT. atfl^^aSR^fflkW 

$r3n*j*»&AiJtu Kmm±m8izx^xmm.imzyt 
zwmx < Ait-r-s i k #-e# , v» 6 o^a?^ 

(en— f ^ ^LfeR»M4~7fc:«J:oT**R«3* 
T^3tr^M X 1 0 K^&SK i k a*T'£ 4 . S^x^' 
A x 1 OO^t^Aflt^-S J; o iz-ttUf. mzx &m 
Wfftfm X3 0 cnm^nx. hz\b ifiX'% & . «t o 
X . ^t-VnM x 1 0 kiifSfflrVN'-f X 3 0 ^'KSLT 

WmUbtit. Z<7)£ot,z, SjtfA'-f^l Oktill 
ffl^NM x 3 0 LT*lf -ffc-f !> i k **"C§ , 

can mi commcommza it s *s«0SStfo«s»f 
®0. 

[02] HEM T<O3KSa9WO»«ftt0. 

[03] mmmHEMTcotmm. 

[04 ] fffl^iit5^^x^-A> H0. 
[05] ^RHISS^Jt^ ^ittWt 4 

S50. 

[06] »2«^)iat<0»JIR(c*J»tS3yfeffllIHW)l8aBr 
®0« 

[07] m3<r>m^mmizn»htmm.mm<r>mm 
mm. 

1 I n P3fi*» 4, 5, 6, 7- 

mt&mm. 8-mtm±m. io-5^x, 1 

1 - I n 0 . 52 A 1 0 .48As^S"tlT^. 12-1 n 0 . 80 G 
a 0 .2oAs^©lRJi (f-v*/Wl) . 1 3- I n 0 . 52 A 
1 o.48AslWl, 1 5- I n 0 . 53 Ga M7 AsJf 

+ 7 71, i7-y«, i8-y-b 

MM. 19-y-xtl, 2 o--- 30- 

31-1 n 0 . 52 A 1 0 . 48 A sA'J T 
32-In 0 , 80 Ga c , 20 Asf+^H < 33-1 
n 0 .52A 1 o.48As^^t^Jf, 3 5— I n 0 . 53 Ga 
M7 AsJft77|, 36-'J*X, 37 ■ y-hn 
fig, 3 8-y-Xtffi. 39-Fl/-f>tI. 
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[07] 



\ 19 0.35jid go 



0 SQizJTt 

38 1 1 39 



1 . InPtt 



5 6 7 



15 . Irio.a5Gao.47As 
r i4.SihX71 
|l3.In 0 .«Alo.4gAs 

^i2.In 0 .»Gao.aAs 

^il.InoaaAlo.«AS 



JO I 




33.In«Alt.«As 
31.In,*AWs 



4.SiCbI S.Si^lJ B.SiOjR TjSijN,! 



